Evaluation of the role of reactive oxygen species in doxorubicin hydrochloride nephrosis.
In subcellular systems, doxorubicin hydrochloride (ADR) leads to the generation of reactive oxygen species such as superoxide anion. Because reactive oxygen species have been shown to be important mediators of glomerular injury in several animal models, we sought to determine whether reactive oxygen species play a significant role in the pathogenesis of ADR-induced nephrotic syndrome in the rat. Rats pretreated with a variety of free radical scavengers (superoxide dismutase conjugated to polyethylene glycol [PEGSOD], catalase, catalase plus PEGSOD, dimethylsulfoxide, desferoxamine, or n-acetyl cysteine) had no significant reduction in proteinuria at 3 weeks after ADR administration when compared with rats receiving ADR in the absence of scavengers. No evidence was seen of increased lipid peroxidation or depletion of reduced glutathione in renal cortex tissue obtained up to 24 hours after administration of ADR. No changes were seen in the renal cortical levels of either enzyme activity or immunoreactive protein for the endogenous antioxidant enzymes superoxide dismutase (either the Mn or CuZn forms) or catalase after ADR. Total and MnSOD activities in glomeruli isolated from rats after ADR administration fell significantly, though CuZnSOD activity was increased. The effect of ADR on cultured rat mesangial or epithelial cells was also evaluated. ADR inhibited growth of both cell types at concentrations of approximately 5 to 10 mumol/L, an order of magnitude below the reported Michaelis-Menten constant for ADR-induced superoxide production. The growth inhibitory effect could not be prevented in either cell type by treatment with PEGSOD, catalase, or PEGSOD plus catalase. This combination of results from in vivo and in vitro studies provides no evidence for an important role of reactive oxygen species in ADR nephrosis and suggests that other known mechanisms of ADR cytotoxicity, such as interference with DNA metabolism, mediate the glomerular injury.